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D r a f t

Introduction
Familial haemophagocytic lymphohistiocytosis (FHL) is a rare autosomal recessive disorder with an incidence of 0.12 per 100,000 children per year. FHL characterized by persistent hyperproliferation, hyperactivation and infiltration of histiocytic and Tlymphocyte populations due to systemic hypercytokinemia and defective lymphocytic cell cytotoxicity [1] [2] [3] [4] . The diagnosis of FHL is suggested by criteria including: prolonged fever, cytopenia, splenomegaly, hypertriglicidemia or hypofibrinogenemia, hemophagocytosis, hyperferritinemia, and elevated soluble Interleukin-2 receptor (sIL2R) blood levels [5] [6] [7] [8] . Currently, 4 specific genetic defects are recognized, causing most of FHL cases and they are associated with CTL and NK cell cytotoxicity [2, 9] . Consequently, one of the most important pathogenic mechanism in FHL patients is the impaired or absent Natural Killer (NK) and T-cell cytotoxicity regardless of normal quantity of cells [2, 3, 6, [9] [10] [11] .
The main treatment for FHL is hematopoietic stem cell transplantation (HSCT) that improves the prognosis of this otherwise fatal disease [2, 5, 6, 12] . The success of HSCT is partly determined by having active disease at the time of HSCT [8, 13] , therefore it is crucial to make an early diagnosis of FHL. The diagnosis of FHL may be difficult since laboratory evaluation may be normal in patients with FHL shortly before clinical signs appear [8, 14 ].
We present a child who was suspected of having FHL due to a positive family history with severely reduced NK cell quantity, leading to an erroneous result of reduced NK cell function.
Materials and Methods
The patient was evaluated at 2 months of age for FHL due to a family history. Five siblings died within the first year of life due to a severe hyper-inflammatory disease that occurred after an infection in the first weeks/months of life. In one of the siblings a diagnosis of FHL was considered with partial fulfillment of the diagnostic criteria for FHL, the evaluation was not completed since we decided to refer the patient to hematopoietic stem cell transplant based on clinically based suspicion . 
cells/µL).
The patient remained asymptomatic and was followed up with two positive criteria for FHL. Since we were hesitant to suggest a pre-emptive HSCT based solely on family history and these positive laboratory criteria for FHL (elevated sIL2R, NK cytopenia, and no NK cytotoxicity function), a further analysis of NK function was performed.
NK cells were isolated from the patient's peripheral blood, as well as from his parents and his healthy 4 year old sister. In contrast to the routine lysis assay that uses PBMCs for the cytotoxicity assay, the target cells were mixed with counted number of purified NK cells.
The NK cells from the isolated fraction were counted by flow cytometry (CD56+, CD3-).
In addition to the isolation, the cells were pre-activated over night with 300 Units/ml of Interleukin 2 (IL-2). NK cells isolation, cytotoxicity and cytokine secretion assays were performed as previously described [15, 16] .
This study was approved by the Soroka University Medical Center ethical committee.
Results
In the cytotoxicity assay the patient's NK cells lysed the target cells (Fig.1A) .
Additionally, the patient's NK specific lysis was enhanced compared to his mother and slightly higher than his sister (Fig.1A) . The IFNγ and TNFα secretion by the patient's NK cells after challenge with target 721 cells or anti-Natural Cytotoxicity Receptors (NKp30 D r a f t 6 and NKp44) antibodies showed levels that are close to mother's and sister's NK secretion levels ( Fig.1B-C) . Due to low yield of NK cells from patient's father the results for his NK cells are incomplete.
The patient did not undergo HSCT and continued to be followed. He is now seven years old and thriving without signs of FHL. His last examination was in August 2012 for functionality of isolated NK cells. The results showed normal cytotoxicity, cytokine secretion and CD107a up-regulation to the NK cell surface (data not shown).
Discussion
We present a case of an asymptomatic child with presumed FHL based on a positive family history and 2 diagnostic criteria (elevated sIL2R and decreased NK quantity and function).
The initial NK function assessment did not take into account the extremely low levels of NK cells in peripheral blood and was considered to be without any NK cytotoxicity. Our extended workup showed that purified NK cell possessed normal cytotoxic activity. 
